Proximity relationship in the binary complex formed between troponin I and troponin C.
We have determined six molecular distances among four sites in the binary complex formed between troponin C (TnC) and troponin I (TnI) by fluorescence resonance energy transfer between donor and acceptor probes that were either an intrinsic fluorophore (Trp158 of TnI) or extrinsic probes attached to the sites. The three extrinsic probes were dansylaziridine (DNZ), N'-(iodoacetyl)-N'-(8-sulfo-1-naphthyl)ethylenediamine (IAEDANS) and 5-(iodoacetamido)eosin (IAE). The four fluorophores provided four donor-acceptor pairs: DNZ----IAE, Trp----IAEDANS, IAEDANS----IAE, and Trp----DNZ. They allowed determinations of separations between specific sites from measurements of energy transfer from (1) Met25 (DNZ) to Cys98 (IAE) in TnC, (2) Trp158 to Cys133 (IAEDANS) in TnI, (3) Cys98 (IAEDANS) of TnC to Cys133(IAE) of TnI, (4) Trp158 of TnI to Cys98(IAEDANS) of TnC, and (6) Met25(DNZ) of TnC to Cys133(IAE) of TnI. Distance (1) in TnC was little affected when the isolated protein was complexed with TnI, whereas distance (2) in TnI increased by 6A (29%) when TnI was incorporated into the binary complex. In the presence of EGTA, the six donor-acceptor separations (R) in the complex were in the range 28 to 57 A based on kappa 2 = 2/3. Mg2+ had only small effects on R, but Ca2+ induced substantial increases or decreases of R in five of the six distances. These changes were not accompanied by significant changes in the axial depolarization of the fluorophores. The results indicate global structural perturbations of regions of the two proteins in the complex by Ca2+ binding to the TnC, and suggest that large-scale movements of domains of troponin subunits may be the initial molecular events that occur in the transmission of the Ca2+ signal in the regulation of contraction by calcium.